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and since u" is a linear function of the variables
(pu-p"u")u"=p'u"* + pu'u" ..................... (91
whence the integrals of both the terms on the right vanish by the prei conditions.
And further, the conditions
(pu- pV)=0, &c.; &G., &c .................... (S
are satisfied; for by taking u" constant in equation (77), by the denniti u" we have one relation between four independent variables, so that 1 are three independent variables with respect to which u" is constant, in exactly the same way there are three independent variables with rei to which p" is constant. Therefore u"z and p" arc each functions oj independent variable only. Hence in the expressions
xp'u"2 + scpu'u", &c., &c.}
since v", iv" are not functions of the same variable as u", p'x, &c. must v; when integrated with respect to any two variables, or u", v", w", rnu constant. The factors of p' arid pu are each functions of two indepoi variables only, and hence these terms vanish on integration between 1 with respect to all four variables by the previous conditions of relative dc and relative velocity.
Whence it appears that the general conditions, besides those which f from the definitions of mean velocity and mean denwity, that imu satisfied by the momentum of relative motion and by relative clonsilv that these must have no mean values when integrated between limits respect to any two independent variables independent of the variable respect to which u" varies, &c. And it is only resultant systems in ~\ these conditions are satisfied that strictly consist of dynamical systei mean- and relative-motion.
That these conditions can be strictly satisfied by any .systom within limits seems to be impossible; as for this it would require that, in a j: mechanical medium, there should be, in the same space and time, two tr moving in opposite directions, such that at each point the density <: momentum of the one was equal and opposite that of the other. It is ever possible to conceive masses with equal and opposite momenta a finite distance from each other, and in such cases the conditions may beean-velocity at a point x, ?/, z at the time t within defined limits, to be expressed by
